Processing of N-terminal unnatural amino acids in recombinant human interferon-beta in Escherichia coli.
Incorporation of unnatural amino acids into recombinant proteins represents a powerful tool for protein engineering and protein therapeutic development. While the processing of the N-terminal methionine (Met) residues in proteins is well studied, the processing of unnatural amino acids used for replacing the N-terminal Met remains largely unknown. Here we report the effects of the penultimate residue (the residue after the initiator Met) on the processing of two unnatural amino acids, L-azidohomoalanine (AHA) and L-homopropargylglycine (HPG), at the N terminus of recombinant human interferon-beta in E. coli. We have identified specific amino acids at the penultimate position that can be used to efficiently retain or remove N-terminal AHA or HPG. Retention of N-terminal AHA or HPG can be achieved by choosing amino acids with large side chains (such as Gln, Glu, and His) at the penultimate position, while Ala can be selected for the removal of N-terminal AHA or HPG. Incomplete processing of N-terminal AHA and HPG (in terms of both deformylation and cleavage) was observed with Gly or Ser at the penultimate position.